$% & $8 Vol 80 (1994) Noll

B R bR — R EEE{E~NDEH

SURE R - Y

e F R

Application of Bake Hardenable Tinplate to 2 Piece Can

Kuniaki Marvoka, Tsuyoshi Kawano and Yasuhiko Y amasHrTa

Synopsis :

The possibility was fundamentally investigated, that the demand to light weight DWI can could be satisfied by bake

—hardenable and thin gauge tinplate which had excellent DWI formability at the stage of DWI forming before baking
and had high pressure resistance after baking due to such bake-hardenability as automotive steel sheets.

At first, change of mechanical property of continuous annealed tinplate with controlled amount of solute carbon due
to forming was experimentally investigated by simulating DWI forming by cold rolling. Such tinplate showed increase
of vield strength due to bake-hardening following cold rolling corresponding to bottom forming, and that was expected
to improve dome pressure resistance. At the same time, since tensile strength of bake-hardenable tinplate cold rolled
up to 709 was not higher than that of conventional tinplate, DWI formability of bake-hardenable tinplate was expected

to be equivalent to that of conventional one.

Then model cans were experimentally manufactured from 2 types of tinplate, and the improvement of dome pressure

resistance in bake-hardenable tinplate was proved.

Finally it was discussed that dome was fully reinforced by structural design and that the burst of dome was

considered a kind of plastic collapse.

Key words : low carbon steel ; cold rolled product ; tinplate ; DWI can ; 2 piece can ; bake-hardening ; continuous annealing ; pressure

resistance ; light weight ; formability.
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Table 1. Chemical composition (weight %) and manufacturing condition.

Sample Temper grade C Si Mn P S Al N FT CT Annealing Temper reduction
RE T-1BA 0.060 0.021 0.27 0.015 0.008 0.104 0.0036 891°C 669°C 640°C-4h 1.26%
BH T-1CA 0.026 0.018 0.20 0.008 Q.OOS 0.062 0.0022 885°C 680°C 698°C-50s+Overageing ; 400°C-120s 12 %

FT : Hot finishing temperature CT : Hot coiling temperature Product thickness=0.32mm
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Fig. 1. Specimen for tensile test.
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2. Effect of cold rolling strain on yield strength
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of non-melted sheets (whole range).
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Fig. 3. Effect of cold rolling strain on yield strength
of non-melted sheets.
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Fig. 4. Effect of cold rolling strain on yield strength
of tin melted sheets.
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Fig. 5. Effect of cold rolling strain on tensile
strength of non-melted sheets.
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Fig. 6. Effect of cold rolling strain on tensile
strength of tin melted sheets.
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Table 2. Dome pressure resistance.

BH RE Ratio=BH/RE

Dome pressure resistance 99.96N/cm? 90.45N/cm? 1.105
oyafter baking 346MPa 259MPa 1.34
0,58 26.42 22.46 1.18
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Fig. 8. Experimental results of collapsing stress by Tokugawa®.
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